On the basis of a generalized irreversible Carnot heat engine (GICHE) model with the losses of heat resistance, heat leakage and internal irreversibility, the local stability of the heat engine at the maximum ecological function (MEF) is studied with Newton's heat transfer law between working fluid and heat reservoirs. It is derived that a general expression of relaxation time described as stability of the system refers to heat capacity C, overall heat transfer surface area F, heat reservoirs' temperature ratio τ, the degree of internal irreversibility ϕ heat transfer coefficients α and β and heat leakage. Distribution information of phase portraits of the system is obtained. The results are general and provide guidelines for designing the real heat engines.
